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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer 
electrolyte for fuel cell, that is excellent in proton 
conductivity, methanol interception and stability of 
dopant in the methanol aqueous solution, and an 
electrode that is excellent in catalyst activity. 



SOLUTION: The electrode according to this invention 
consists of a solid polymer electrolyte which is 
composed of proton conductive polymer that is obtained 
by compounding organic phosphate solution in 
metha-polyaniline solution, the proton conductive 
polymer and an electrode which contains catalyst fine 
particles carried by the porous particles. 

COPYRIGHT: (C)2001,JPO 



( 



> 



(19)B*H^fFJt (JP) (12) & Hfj iff |^ & ^ (A) (UWHttm&M&V 

#^2001-160407 
(P2001-160407A) 



(43)&H!B *W13*6J!12B (2001.6.12) 



(51) IntCl. T 




F I 




HO 1M 8/02 




HO 1M 


8/02 P 


4F0 7 1 


C0 8G 73/00 




C 0 8 G 73/00 


4 J 043 


C 0 8 J 5/18 


CFG 


C 0 8 J 


5/18 CFG 


5H0 1 8 


H 0 1 M 4/92 




HO 1M 


4/92 


5H0 2 6 


8/10 






8/10 








B!*SI<Z>ft9 OL (± 11 JO 




(21)fH«## 


!ft«2000-268735(P2000-268735) 


(71)HWA 


000005326 














(22)iHRB 


¥f£l2^9fl 5 8(2000.9.5) 










(72)389J# 






(31)«ifefc£36#^ 


!RNB¥1 1-2651 13 








(32)#JfeB 


spfSl 1^ 9 ^20 B (1999. 9. 20) 








(33)«£$t£3SS 


B*(JP) 


(72)58W# 


mm a* 


























(74)ttJ8A 


100085224 










#«± 21* 















(54) KEKO^ft:] ^Dh>©Wt#UT-*J:tWf©«fi*tt, iS^Hft^®!!* fc&tfl£«ffi 



(57) [H»] 



[#6*»#<og&ia] 
#y^-„ 

lit** 3] *yr=y vo«n?isuiWft«f»o**»e 
^tt^y-7-. 

[l»*«4 ] *Ky T— y ^Ji»K*fcf4Kfls^«j* K 

-y ^xmt>tizn#& 1 ~ 3 i^t 1 jhe^cot-o 
h>-e^tt^y^-„ 



®mic&f»V. l~5^-f ft 

[0001] 



[0002] 

u-* h>^y-/uaj»R«» («T tdmfcj tv* 
3) <oS^, ry-KftiH-y 9j—a>*. 

(?°^-/H -ft 5. Ifefc, 

®#«#SBiiLtteffl£ft-C^5„ + 7 4*> (Na 
f i on) co»5fitt, Tlfi-fe^ (I) T3t£ft5. 
[0 0 0 31 

Uki] 



(CF, C F 2 )i — (CF-CFj). - 

I 

0 — ' n 
I 

C F - C F a 
I 

C F t 
I 

0-CFrCFrSO, H 



( I ) 



[0 0 0 4] JilE,><-7^*o^;U*;^^^(0*. 



[0 0 0 5] 7klCft#Uftvyo b>-g3H4SrW 

i-5*yv— i ut, y ^Kfti'wasKTK-rLfejH 

■H^sy/-^ (PB I ) (£*T T^K-yPB 
I J <tv>5) ft^iSSitiiT^S. PBltltli. * 
■frWKttTIE-Jfta; (II) T*£ft3po ly- (2, 
2' — (m— phenyl ene) — 5, 5' — bib 
enzimidazole) #>i£l"f PjixS, 

[00 0 6] 

Hb2] 



(ID 
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[0007] ±tm K-7*p b i msmmmmt lt 

b i mmtt, * 9 ;->v<n$ u I-® 

U »k-^pb i */V m&B 
n) SHftT-C. &&$?&i*^K-^> hJIW^igry 

LTPB I 4=KiN-HiSfct) 1 ftfro V 5 7 x=^!J V 

w ufc (^ss¥ 11-109538 ^wmm) o 
[0008] ±te®E K-yp B I iSKoyn b 

«r*#i-SJCtt. -<-*il5# J f<£>N-HS&*£iSi< 

^7^6MS (T 
g) ro(S^7mf^/u4^«ifiES:*rsr 

ft* y -r-i LTtt, *#»ii«^-*J»S-LV\ »K- 

rp b i &mt Lt^M ?iit^5P Bid. ■< 5 

[0009] r<o.te>/i2o©^*K^Sr^N-HK 
zm-tzftft+tft.. #y:r.= y>-c*>y, 
iftti, PBi©^hin> *«ic^-efct), n-h 
«**#** v\, lth, 3r#»jin± 

9tiL-eftfrtix^z#>J7-v > (&lt r/tm 

XV 7-!)^} t^o) 4»ffft-*'5.--'<?ffl*yT'=y 

<n,x&tbiriz>m K-y/<7fiai«y r=y vi±. i- 
[ooio]-*, y*sw*y T-y 



5«Wfc5 [T. Ohsaka, et al.,J. 
Electroanal.Chem. , 161 (198 
4) 399, A. Volkov, et a 1 . , J. E 
lectroanal. Chem. , 115 (198 
0) 2 7 9, *B\ feffl, /Jspj, B#<fc¥#t6. No. 
11, P1801 (1 9 84) ) „ 

[ooii] La>u ^Mtfyr-y t*o 
v£^tf*gi& I PT-fefflT£ 5PHt >-y--i: lt roffffi 
o. 11, P 1 8 0 1 (1 9 8 4)] ^^SfjK'y 

r-y^-ra, ita^ys^y T-y ^(ot^st, 7u- 

S?fe{Cffiffl$ix5S<St LT, l^^^MEA (Mem 
brane Electrode Assembly) 
#4&)-?ife3 g MEAfli, ^TLfT.ifit-f-CfcS*— 

«J«*fLri^5 (4#B¥5 - 3 6 4 1 8^«) . ±E 
|K-/Lfc#!J7^!)y (£*T TO K-^-tfy T= y 

, -t-^fc^rn h ^ewttsi* y 

[0 0 12] 

[0 0 13] *«WSe>Mu ±EBW«r*J*1-5/t«>lii 

*9M#vT~»y*mmwitztz\tG 
m y >®e^*T K-r-r s r t ic j: o , t*d k >gjs 

mmzmtiit. 



[0 0 14] 

5. ±E#yr=y ><omr) ^m^^mnmn 7 



NH 




(NH,) 2 S 2 0 8 
NMP 



[0 0 15] 

srn hye»tt#y-?-ir«ftt5t)OT?*5. ^y 
7=yyi:im ;**s#y7-y >w*lv\ / 

ftUfT, ff*L'<ttPH7 6t± (t14~7^ytt) 

B{fc*tt»flS«*3Wfe-C*>0, TERES: (III)_-C«4 
ft*. 

[0 0 16] 

[flS3] 



to* 



(III) 



-■ n 



[0017] tfiMXVT-yxosmjr&t urtt, 
«*.«, r=y^$r. r=y u i~i 

0 05g*^s £?£L-<I45~5 0 38f*|EP<DN-^^/U- 
2 — fc^ny h'y (NMP) 4£©***«EIC*WU 7 
= y>(C*fL9 0~l 3 0 * /1-%<Z>T * 
=3f- y i/^/W7 31— h ( Amm onium peroxo 
d i s u 1 f a t e) - 2 0 — 5 0 

■C. »IL<tt-5~0tt, -SfC, £fc!430#~ 
7 2B*|S], £<bl££r£L<ttl 2~2 4mNlfartTmB 

Sfc#Lfc&, fifc-Y^Tk^ftfrU ifi~2 0 0t, jf 

tu< lii o otiHi^wts. . 
[oo i 8] ±e/*ss?yr=y>'CDKaic*sv*-c\ 

Ifit tt^ »**«fc«**«:*i-5T=y 
Ltt±v\ LTIi, 1-5T?*)I3, iff* 

L<I41 *fc«:2-Cfc5. tCtfr, $¥it£ft.5tfy7 

(To luidine) , T^'S'S'S (An i s i d i 
n e ) , 7 % y (Aminobenzoica 
cid) , Tiy^y/ h y 7/1^7-1' K (Am i n o 
benzotri fluoride) ., 7 .x — Xs'si/T. 
5 ^ (Pheny 1 ened i ami ne) fti** 5 ^!/ 

[0 0 19] StS^t L.T(±. .±ENMP(75liA»li, 
N, N-^^^/l'^vUjJx^rv' K (DM SO) , N, N- 
^^f^7th7i K (DMA c ) , N, N-v^fVW 



jft/l^TSF (DMF) Oj;?<tt»ji, <bL<l4N 
a OH, KOHSriD^-CT/U*ytti: LfcJK'T^->'*'i 
£*>ttJB-e* S. U »T-**lSl±**5 

fcifrKL i C 1 , C a C 1 2 *<!f<0^:££&j!JDL-Ct) 
J:^. ®{t;#Ji:LTI4, m^-^A^-^V^ 
^;i-7i- h rotable, J®{t£fe (ill). -gHfc-rvtf 

[0020] laitt, ^^ti^^yr-y ^ t> ss 
w hut#^t/n h>-e#tt^y^-7-f 

Jtl-51, 5 3 0 c nr^i-l/l, 6 10cm-'Ot°- 
51, 170cm-'i5iO t l, 2 5 0 cm-'df— y<7? 

w»«nt*fticj:9#e)*t5iKyr=y 
v<7)^yigL*tsi:4 , o3S : #^{tli, ant, 4#O6 0t 
/u%£k±i,i? UT& y , £ L < 14 7 0 

%£1±, £k(C#£ L<I48 0^%£LtT-;fc5«, ±E 
£j#ttf4, I RMStiO. *IMi«w«|*$*iS73: = 

<75M-&tt$r±»f5('»4 > RJCSKEtiaUfwKHfcWettlJ: 

U *>olMk«li6ftiiS*«rT»fS. i <o*jfe(c J: 9 , ®f 

tt^fft* Tf4$*T?Rj£t*asii5 < , m-g-B#(c^7§y^ y 
7=y>fc£j*L-*-fv\ TEit (IV) -c^sns+w 
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tO 0 2 1 ] 
[ft 4] 

H H 

\ / 
N* 

0 

H 

[0022] »6ih,5>^ai/Ky7=y yo^F*a, 
R«*«tror= y >*tf#6. 7 ft«%£D4§-&, ®efc 

»J5r-S^gsiPi-^t, jttftttflEjJmfc fiO. 0 7, 6 

titfsifrttxma-t s t , 7j ,„„ h: o . i3, i 

2mffli>*ttxmtia-tzk. *t»8r£7) inh «o. 22t? 
*>4. ^^s^yr^y^co^iii, 

Sfcft#J£l 2«n^tt-CKtai- 
5»£\ KJS^tt+or =. y 6 . 7#fl!%T'fc 

Si, SSIilJii.k (4 0. 2 2, 13. 3&m%X'h 
St, S**tt* u , Bh tt 1 . 14-Cfc5„ 
[00 23] ±IB> y 7= D ^fi-g-SJSfcliSV 

£L<ii7tl_t (ttt-T/^ytt) , S&i:»SL< 
(4 1 0 ~ 1 4 iC&fcJ-lSo 5tSSffi©PH*5 x 7*i§<£> 

^7^yr=y^o^*s#<^i?, mm,ftz 
± cs fc*, @fri*i^mfi?®Mfflii{-(4ii s a < fe 

S„ PH£>^I±, 0. 1 ~2M<DNa OH£fc«±KO 
H*»«ES:Rl£:»jKi:L, N a OH$fcl4'KOH©»£ 

[0 0 2 4] *?6B^o#y7^y *©fc!)XU|l 
S9£»tt, UVSE, ^^K, filEK*s»*tv\ B£ft 

tLttt. TiS-»5t (V) ^^5 71^!/^ 

Ran*, #>sim4, Tie-fiss; (vn t*jwy7x 

=^y ^WB*ft:fe*»f5r 
[0 0 2 5] 
lft5] 

OH 

R *^-o-p-o (V) 

OH 

[0 0 2 6] (Jtfc'L, jt«K Rl±*^m^, C,~C 



"To ) 
[0 0 2 7] 
[ft 6] 

0 

^^0-P«0 ..... (VI) 

OH 

[0 0 2 8] (fc«U xt*> Rtt**«^ C,~-C 
"To ) 

[0 0 2 9] 7*n-/UJJ >MilMfrJ: LT, Mx.lt 7 

^,uy yg^^- hB7xi^!l ^KSr^tfSr i 

(p-h/MVU) V>m, ^.(o-xf;U7x^) y 
(p -^/u^^u) u^®, (p — ry 
7 B at , ;U7x^) y>»fri*C0v* (7/P*;l/|j(|7x 

(p n n 7;x.^/U) y (p-^n^7x- 

A') yyi^i^y (Auyyf^7x-;u) y^BK 

*>5V*ttv* (m-xhu7xx;U) ]) >WLt£i*<Oi? (— 

[0 0 3 0] 4fc, ffiy^RO^SHJR^tym^/uSS: 
tt^tMt«lfcsy y^ft^t IT, TUB- 
AS!*: (VlDT^^tbS^^^/uffiy >-&S§*f*:£*tf 5 

(p-x^7i^) ffiyvik (p--ry^nt° 

^7i^) 3Z a <Di? (7/^/^7xx 

(p.-^Da7x^/l/) ^ (p -^d^7x 

ffiy>»4^^ (^nyytft7x = ;u) *y 
^S. fcSVMlv? (m-xhD7xx;l,) RV^Wtftf 

<r>i> hn7xx;u) .ggy vggSr^if -5r 

[0 0 3 1 ] 
[ft 7] 

OH 

[0 0 3 2] (fcfc'U Rtt**^, C.-C 



— K — 



+. ) 

[0 0 3 3] iiJIT, K— f^^tet LTt±, «Tc0 3i 

as 5. 

(1) -aKy-r-, K-/^h , *y-7-£B£ 

^KU IUW8±O t K-ei'*rfcHi*Wi5*tt (ft 
■ (2) WHLfcjKy^-^^/uASr, K-'OMMM' 
(3) ^y-v-ftffii K-/0|»0}S«Ei:S:JMB-C«« 

[0 0 3 4] *%fl^oh>fifl4*Hv-«t 

Iridic ^$ft5»K-:/#y7'=y >t>»»-*-«^ 
5ft&&tccD^ftft?-f rixfeoSifflfcttfWaoft 

-e^/B-r sft&t ita, if * l< tt h y 
[0035] fta^TV^ Kifcicjsv-c, 7Kyr=y>-cD 

ft#f^ftfi?i&gli, 2 0 01C, »iU<»40 

~i2ot-c*,5. ftf&t^tfy r=y y«gi4, i~ 

5 01t%> eSL<IJ5~30lf%ffc?>. ftj£:/ 

it. tfyz-y vcoi^*^, «g % ptj*.»4\ hyy/i^t 

fcfrofcftjfc*, sK.y 7- F77*tPif^ (PTF 
E) ^t*<0v'-hJ:tC^r+^ hU O-IOO'C, »* 
L< 144 Ottfrfc. #EET-flj£ftj&&, Ifi~2 0 0t, 

»*L<»i8ot;iwa-cKffift«i-5. »6ii5*yr 

= y V7^/WA<7>^/¥(±, 10~200^m, & 

iL<IJ30~l 5 0/imt?fc5, K-7"SI4, 

[0036] Jfc, K-^v hi Lt, SS»*r*ffl-t-5 
a*StttfflT?#5. 3*&(4 % ik*?*?;-/^ 



P B I <D& 5 iS UfHgtfMfcSfc D y >®e 5 &*<D K— 7" 

SrfT?ict4, y >®?®«*J8 onwKWBtn** S~A> 

14. r©±?/jcKaia[OK-^>'h*«!»SK**liSfc 
&BfeaH*-^Vh©$£-£JW4, **W©K-f> 

^tttUT«ffl-c#4v\ «*are«tflH-5#yr=y 

(4, flfctf, NMP, DMSO, DMA c , DMFfti? 

[0037] ^yr-y ^ftfcfi&oKS^&aftt, a 

ia~2 0 0t, L< I4^fi~l 2 O'CIHoV^ 

1&*P"*5. fLT, 3 0 c C(C*i^T^yT=y>'ft»<D 
Mi s 5 0~4, OOO^X, #£L<fi, 4 0 0- 
6 0 0#>fXfcfc5J;$fc:»ISf S. ilE/KyT-y^ 

ftSE03te«f±, aur s #.towyr.= y 

5 0 #4" X*SI©#fi-l4, 
(Ofcoasffiircfci?, — 75\ 4, 0 0 0#-r , X£j@;t3 

[0 0 3 8] citfJiSKLTfc&ixSstfyr^y vftifc 

#T-ts. fjbtis^y r=-y -yy ^ >vi,^m-i. a 

10~2 0 0/im, jJ$L<li5 0~15 0fim-e 

y> (THF) , 7k, J— /U, ;w x n 

10~9 5H%, »*L<'tt5' 
0-9 Olt%-Cfc5 0 K— hSJKjftS^ 1 Ofifi 
%*«W#^(4, K-?"*aMS<40, ^^tvSK-T- 
^W'A'i^orn M/e*tt*1S<. 9 5fiS%«r 

k-^ ^ h ft ffitc: ^ y r =■ y > y * >v h. *m 

[0 0 3 9] aatffiTtt, ±EO 4 5 IcjK y T- V ^ft 

»^S3K$n/t^y T-y >7w-7UA(i, ms.x\ k 

2 0 0t, »SL<«44 0-8 0*CT'*SK;i*^iX, K 

-rT-fit b'-y&v&mmtomicxv , K-7*ssr^w 

^feffiffll-S*^. **y>Kfl;*1fc«>BWBitaisev^ 
fc*. &btiZ>Wtb-~-7XV7-V>' (7b hviSitt 
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J 



Trim 



[0040] ±12© «fc 5 K, '# !/ T- V K 

— TYHP4 19 2AJ 7 5 0mVT\ 4iffi 

-^^^-aiJ^^fTPo Co 1 e-Co 1 e^uyhiD 

d hyfiiSii, 7 5~1 2 6t-ci. oxio-»~ 

1.0X1 0-'- 8 (S/c m) T*fc5„ -*\ 

&m&\t* 7 5~1 2 6°CT*1 . 0X10-"~1. 0 
X 1 O" 2 - 8 (S/cm) T*fo3. rcoipic, *^BjO 

PB I lOt^T, ffitlfc^n h >-£3H4£^-f . 
[00 4 1] #3&f^c^n h y£3H4# y &tf 

0. 5 k g f /cm 2 irTJOffiLfclMy ^>-^7k?gj& 
5:0. 5m l /$r?TJ- Killed Uiitr. R*fft'lO* 

■CBtaa*«:«*1-5. flUMr (Mail*) ©Ifii' 
igii* (g/cm 2 ) SrJUHU > * 7 -/u8iitt<&ff 
[004 2] mft?K<^JifE> * 7 - 

©H{MS£*«fMCa»fefc5«|tt» * * 7 -/HiBrttK 
[0 0 4 3] *«^ro7"n h y-7-fct, 



**ttLTI4, ?'ni, 

fctCtLm 7J-^^(c^}£Tl 0~3 0li%ro 
[0044] «i©7"B fyg^y v-^#jli 

IttJ iv^5) tift-g-l-S^ffitL-Cfi, «?Ltf. W0& 

Ltn, h>e«tt*y ^-co^*t*-3K>'ja«f 

[0 0 4 5] 7"n hV^tt^y-^-t*-^^ 

^7 y^n tVw^i— x/l'i'l' y7*ny<7— /UttO^Qf 
tt(C LT 5 0/ 5 0 %m&%)t£ ¥tW&\zm^bfrZ>o 

t-(,i<« igSjitR-ct $o fthixtzmm^-* hit, 

[0 0 4 6] J!fxt£tk««*tt-tt, 

w *£t!cmiss«-« «t fc »± B 

-yv- k. y- vf(jf(j/£<t'TM*l--5 r t tz x o 

[004 7] ^f^lt1IJt**S*t±fc**HS**Lfctt« 



7 



*1\ 5 0~8 0TCti5V^7^ 

icmwrr z £ * t ± t> u •> =>-^^ ^ 
[0 0 4 8] «ji<7?xsic: < t'?#i=,n.fc, ^f^itmms 

SE^tt. #*L.< ttl 2 0~1 5 0t. ffi^J 
20~200kg/cm 2 y hV^-f 5 H £ IC J: 
0#afcff43 5. -SUE1 2 0*C, JE^i2 0 

kg/cm' *«W*f*K>»*, «*38fF!«E»T?fc »J » 
— ffi&l 5 0°C> JE73 2 0 0 k g/cm 2 £&;t5 

ii*. 3 0~l2 0tt$)5„ #y h7*w;*B#M;5S 
"C, *-*va»eA«lt, /nhyfiltt*!)-?-, 

p t f E^mnmm, mimttntm^a^tx^^m 

Rfttt* (CO) »#*SrW*rsriKJ:i3Wfli-c# 

[0049] -i&m<r>-7u h^eantsKy-r-^feJis 

tttc^n, y * y -/w*»«fT© K-7*5fc*ttfc#* 
(iffi<< JJ&Wttt. »K*W«l6fflDMFC«)H(WS» 

[0 0 5 0] 

tOTB!iv\ *16«*iJ:iftt:«fi»J^a3»t5«flJ*s 

[00 5 1] I RgftUK^^y hik 
Nicolet («) R 20DXB FT-IR S 
PECTROMETERSrfflPt, gltitl&ffi-CSJS L 



TYHP4 19 2AJ 7 5 0mVT, 2«^£ 

fc„ Co 1 e-Co 1 e/D? h J:-9 jBifofc#R*II* 
*t», ynF^S (S/cm) £gffiLfc„ 
[0 0 5 2] £ * J rvtjgiSffi 

Bfflt 9 c m* OB#n^«ftKBI *» 
3-.&^7V- K^t*y— ttHJ-fcA't L 

fco -fe/M£g&\ 7 0*0(^*5 ^t)S 0. 5kg f/ 
cmM^QELfclM^^y-^TK^MSrO. 5ml/ 

»t*t y - h-mzm t> &A,fc\ s*n«<o^ y-.K^Kft 

y*y— /w©3sa* (g/cm'-) Srismu y^y- 
[oo53]#%^iji (7«^a!jKyr=y 

7=!i>16. 5ml4, NMP 2 4 8 m 1 ICi&BLT 
= y ^^NMPgfidE^P^Lfc,, T>-^-!7A^-^ 
y^^7i-h4 1. 3 g&l 2^* i (tt. -5~ 
OtOT-'j >-NMP^IC^QL, &*fc:£fi£.JSL 

oo e c-e*SKjSLry^^yT-yy$r#^„ 
nfey^si^yr-y >-©*t»ttSi, loh »±o. 22-c 
fcofco Wb^fc^yr^y *9su*ttafc5 

0. 5^f05?7i=*yy»t^uyFU 
LT*#f>ft7t&K-:/*y 7-y > (/a h^e^tt^ 
y-7— ) 1 R^-r— h4rD 1 fc:^-f 0 y^ffi 
•C^LT^5 7i=/L'StCjfJR$ix?) 1 , 5 3 0 cm 
-'*Sj:tfl, 6 1 0 cm-'©KiRf-^dS*K^^fco 

/< yfi-eiK-a- lt^57i ^ns 

1, l7 0cm-ii3iU!l, 2 5 0 cm-'^o^llKf-^ 

[0 0 5 4] 2 

T >^e^ 7 A/<- y i/Xjl-? 1- h £ 6 B*Frg*»ttT 
^DLfcW^li. tmmzLX/*$ltf>JT- 
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